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(57) ABSTRACT

An abrasive product i1s formed, in a blanket making
machine, into a layer forming a blank including at least
abrasive grains. The layer 1s then set atop on at least another
material layer and assembled thereto. The installation
includes, besides at least a blank making machine, an
assembly line along which successive posts are provided at
the site whereof the elements designed to form the grinder
are set on top of one another to form a stack, a station for
heating the stack, and at least a pressing machine to com-
press the heated stack. An embodiment need not include the
heating station. The grinder 1s a thin grinder that can include
at least a remnforcing layer pierced with a hole wherein the
abrasive product 1s distributed. The process 1s useful for
making grinders for parting, machining, or pumicing.

24 Claims, 4 Drawing Sheets
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METHOD AND INSTALLATION FOR
MAKING ABRASIVE GRINDERS AND
GRINDER OBTAINED BY SAID METHOD

The mvention relates to the production of abrasive grind-
ing wheels, and more precisely to a process and installation
for production of such grinding wheels, as well as to the
orinding wheels obtained.

Abrasive grinding wheels of the so-called “thin grinding
wheel” type (having a thickness of several millimeters),
such as cutting-off grinding wheels, are generally produced
at present by disposing, 1n a mold placed on a production
plate, a central ring around which there are stacked layers of
various materials designed to constitute the grinding wheel,;
for example, a so-called “paper” protective sheet 1s depos-
ited on which a so-called “fabric” reinforcing sheet 1is
superposed, which sheet 1s pierced with holes that can be
defined by meshes if the sheet has a woven structure, a
pulverulent product formed from abrasive grains provided
with a coating constituted by a binder 1s poured onto the
reinforcing sheet 1n such a way that this product becomes
distributed in the holes of the remnforcing sheet and in
addition constitutes a layer superposed on this reinforcing
layer, the layer of pulverulent product 1s skimmed to reduce
its thickness to the desired value, a second reinforcing sheet
1s superposed on the layer of pulverulent product, then, it the
orinding wheel to be produced 1s of the type having a single
layer of abrasive (so-called “monolayer” grinding wheel), a
second so-called “paper” protective sheet 1s superposed on
this reinforcing sheet, and the composite constituted 1n this
way 1s compressed 1n a press, whereas a grinding wheel
containing several layers of abrasives (so-called “multi-
layer” grinding wheel) is produced by alternately pouring a

layer of pulverulent product and superposing a reinforcing
sheet as many times as needed by the type of grinding wheel
to be produced, before this second protective sheet 1s super-
posed and compression 1s applied.

Automatic operation of this process generally takes place
on a carousel whose general shape 1s circular and whose
sectors are equipped with working stations; each station 1s
equipped with a plurality of identical tool assemblies for
performing the same task simultaneously on the contents of
a plurality of molds, the first task being laying of the ring and
the second being discharge of the grinding wheels after
pressing, this being performed on the table.

In relatively simple 1nstallations which are not designed
to produce a very large number of grinding wheels, the
carousel can be provided with, for example, six stations (for
laying the ring, for laying the “paper”, for laying the
“fabric”, for pouring the pulverulent product and skimming
it by means of a sliding member, for laying the, second
“fabric”, for laying the second “paper”, and for pressing and
discharge) and with four tool assemblies per station, thus
requiring the table already to have an area of several square
meters; greater specialization of the stations quickly leads to
eight-station 1nstallations, while the need to produce a larger
quantity leads to stations that may each be provided with
nine tool assemblies.

The tasks may be distributed over a plurality of
carousels, between which the composites undergoing pro-
duction must be transferred, all the more so 1f the number of
pulverulent layers and therefore of tool assemblies with
slides must be greater.

It 1s already obvious that, 1n the simple case of a carousel
having six stations with four tool assemblies each, there
must be disposed 24 tool assemblies, each of which has a
very high cost.
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In addition, the speed of rotation of the table 1s dictated
by the duration of the longest task, which 1s generally
pouring and skimming of the pulverulent product, or press-
ing 1f this 1s performed 1n a continuous sequence with the
preceding tasks.

In addition, 1t 1s mnevitable that some pulverulent product
formed from abrasive grains will be accidentally spilled
outside the mold, and even 1n very small quantity 1t leads to
rapid wear of the carousel and of the tool assemblies
assoclated therewith, especially the tool assemblies with
slides, whose sliding becomes difficult; changing even of
only a single tool assembly necessitates immobilization of
the carousel and thus shutdown of production.

Likewise, 1t 1s necessary to change a large number of tool
assemblies whenever 1t 1s desired to produce grinding
wheels of a different type.

As a result, the real “availability” time of the carousel for
the production of grinding wheels 1s relatively short.

In addition, the installation 1s not very flexible, because
it 1s practically impossible to add stations or tool assemblies
onto the carousel.

Furthermore, since pressing has to be performed simul-
tancously at high pressure on several composites, 1t 1s
necessary to develop very large forces and thus to use
materials and devices with high mechanical strength.

Finally, distribution of the pulverulent product on the
surface of the “fabric” 1s difficult to control, and the grinding
wheels are seen to exhibit more or less considerable unbal-
ance that can cause disintegration of the grinding wheel
while 1t 1s being used at high speeds of rotation.

The object of the invention 1s to remedy these disadvan-
tages and, to this end, the invention relates to a process for
production of grinding wheels of the thin grinding wheel
type provided with an abrasive product, characterized in that
it comprises a stage consisting of superposing at least two
layers of constituent, one of which 1s a blank, which itself 1s
constituted at least from abrasive grains, and of assembling
these at least two layers of constituent.

By “layer of constituent” there 1s understood a layer
provided with at least one material intended to constitute the
orinding wheel. These materials are 1n particular of the
so-called “paper” protective sheet type or of the so-called
“fabric” remnforcing sheet type, or of the type of a layer
formed from abrasive graimns provided with a coating con-
stituted by a binder.

By “blank” there 1s understood a layer of constituent
having a consistency such that the blank can be manipulated,
and 1n particular seized and moved by hand or by means of
a machine.

According to one embodiment of the invention, at least
one blank 1s constituted by adhesive grains coated with a
binder.

According to another version of the mvention, at least
one blank comprises, in addition to abrasive grains coated
with a binder, at least one layer of constituent without
abrasive grains, especially a reinforcing layer, in particular
constituted by glass fibers.

By virtue of the fact that a blank 1s made first of all and
that the different layers are then superposed, the time for
passage to each subsequent station can be appreciably
shortened, since it no longer depends on the duration of the
operations of pouring of the pulverulent product or of
pressing under high pressure.

The process can also have one or more of the following
characteristics:

to make the blank, an abrasive product formed from
abrasive grains provided with a coating constituted by




US 6,566,691 Bl

3

a binder 1s poured 1nto a mold, the level of abrasive
product 1s adjusted to a desired value, and the abrasive
product 1s compressed;

the layers of constituent comprising at least one blank are
laid successively one on top of the other to constitute a
stack, then the stack 1s heated and subsequently the
stack 1s pressed;

the layers of constituent are superposed along an assem-
bly line, which 1s equipped with layer-laying stations
and along which the layers being superposed are made
to travel 1n the form of stacks, stocks of stacks being
constituted 1n at least certain stations, from which the
stocked stacks are taken one by one to superpose
thereon a new layer of constituent, and the stack
provided with 1ts new layer being evacuated from the
station toward the following station.

In another version according to the mvention, when the
blank comprises at least one layer of constituent without
abrasive, an abrasive product formed from abrasive grains
provided with a coating constituted by a binder 1s first
poured into the mold, the level of abrasive product 1s
adjusted to a desired value, at least one other layer of
constituent without abrasive, especially a reinforcing sheet,
1s then laid above the level of the abrasive product, and the
composite constituted by at least one reinforcing sheet and
the abrasive product 1s compressed.

This last version 1s particularly suitable for obtaining
so-called “extra-thin” grinding wheels, whose thickness 1is,
for example, less than 2 mm, or even equal to or smaller than
1 mm. This particular type of grinding wheel 1s generally
constituted by a “monolayer” grinding wheel, and 1t must be
made with the greatest care to avoid the problems of
unbalance or of lack of product in certain zones of the
orinding wheel that are particularly acute when this type of
orinding wheel 1s produced by traditional methods. In fact,
it 1s often noted that the reinforcing layers are poorly
distributed 1n the grinding wheel. The method according to
the version of the mmvention where a blank provided with a
reinforcing layer laid on a layer of abrasive 1s produced in
a mold for making the said blank, makes it possible 1n
particular to become free of the problems of unbalance and
of lack of product in certain zones of the grinding wheel and
thus to increase the yields of production of extra-thin
orinding wheels considerably.

In fact, the action of first of all depositing the abrasive
orains and then a remforcing sheet and subsequently press-
ing the composite makes 1t possible to obtain a blank waith
plane and parallel faces 1n which the reinforcing sheet has
been kept firmly in place against the upper face of the mold
during the pressing operation. Stacking of at least one other
layer of constituent on the said blank 1s performed with a
plane reference surface, thus making 1t possible to obtain a
orinding wheel 1n which the reinforcing sheets are distrib-
uted 1n plane and controlled manner 1 the grinding wheel
once the composite has been pressed. It 1s then possible to
make “extra-thin” grinding wheels with a thickness of 0.5
mm or even 0.4 mm, or even grinding wheels with the
thickness of a single grain.

In addition, 1t 1s possible to automate, partly or fully, a
erinding-wheel production line based on the principle of this
Process.

The invention also relates to an installation for making
orinding wheels of the thin grinding wheel type provided
with an abrasive product, characterized 1n that it 1s provided
with at least one machine for making blanks from abrasive
grains, an assembly line equipped in particular with stations
disposed 1n succession, at the position of which layers
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intended to constitute the grinding wheel and comprising at
least one blank obtained from the blank-making machine are
superposed to constitute a stack of superposed layers, fol-
lowed by a heating station where the stack of layers 1is
heated, and at least one pressing machine for compressing
the stack, this pressing machine having the form of a
pressing station at the end of the assembly line or being
positioned downstream from the assembly line.

By virtue of the fact that the installation 1s provided on the
onc hand with a blank-making machine and on the other
hand with a heating station and a pressing station, the
pressing operations can be performed at moderate pressure.

The 1nstallation can also have one or more of the follow-
ing characteristics:

the blank-making machine i1s provided with a production
carousel equipped with molds and specialized working
stations comprising a station for pouring an abrasive, a
leveling station, a pressing station, a discharge station
and a cleaning station, and 1t 1s also provided with a
storage table for storage of the produced blanks; for
reasons ol space requirements, it 1s possible to provide
an 1nstallation 1n which the blank-making machine 1s
provided with one or more stations, where two or more
operations described heremnabove are combined 1n the
same station. It will be preferable to choose a machine
in which the abrasive-pouring and leveling stations are
combined, especially for the production of extra-thin
orinding wheels,

the assembly line 1s provided with an endless conveyor
which carries fixed plates configured to receive remov-
able plates suitable for receiving stacks of elements
constituting the grinding wheel,

the assembly line 1s provided with a station for laying
rings, stations for laying layers of constituent and a
heating station,

the assembly line 1s provided with a least one station
comprising a temporary stocking device.
According to another advantageous version of the
invention, the installation 1s provided with at least the
following elements:

a station for filling a mold with the layer or layers of
constituent from which a blank 1s formed,

a machine for pressing the layer or layers of constituent
contained 1n the mold m order to form the said blank,

an assembly station designed to form a stack of super-
posed layers from at least one particularly suitable for
the production of extra-thin grinding wheels.
The installation according to this latter version can also
have one or more of the following characteristics:

the preceding elements are disposed around a production
carousel on which at least one mold 1s fixed,

the production carousel i1s divided into sectors corre-
sponding to working stations for the consecutive
operations, each sector comprises at least one position
X for a mold and at least one position Y on which one
or more layers of constituent of a grinding wheel can be
disposed.

According to another advantageous version, the produc-
tion carousel 1s divided into a plurality of sectors, each
sector corresponding respectively to the working stations
where the following consecutive operations are performed:

deposition and leveling of abrasive grains coated with a
binder 1n a mold situated at a position X of the sector,
especially by means of a tool, and deposition of at least
one layer of component, especially a protective layer, at
a position Y of the said sector,
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deposition of at least one layer of component, especially
a reinforcing sheet, on the abrasive grains in the mold,
and deposition of at least one layer of component,
especially a protective sheet and/or a remnforcing sheet,
at a position Y,

pressing by means of the machine designed to form at
least one pressed blank from the layers of constituent

contained 1n at least one mold,

constitution of the stack, which consists 1n taking at least
one blank from a position X to lay 1t at a position Y and
thus constituting at least one stack formed by the layers
of constituent disposed beforehand 1n a location Y by at
least and one blank,

pressing of the stack situated at position Y 1n order to
consolidate a grinding wheel by means of the pressing
machine,

evacuation of the grinding wheel or wheels.

In this configuration of the installation, the blank-making
machine 1s integrated into the assembly line. It must be
noted that 1t 1s also possible to construct an installation with
the elements disposed 1n line.

Each of the installations described heremnabove can also
have one or more of the following characteristics:

the pressing machine 1s provided with a carousel equipped
with jack-operated presses provided with a movable
tool assembly comprising a mold provided with a
bottom and a side wall mounted shidingly around the
bottom, and with a mold support, which 1s fixed to the
piston of the jack and to which the bottom and the side
wall are interlocked by spring devices, which are
designed such that, during extension of the jack, they
subject the stack to pressing force while surrounding it
with the side wall and, during retraction of the jack,
they 1nitiate the start of upward movement of the side
wall while the bottom 1s still against the stack, then the
upward movement of the bottom while the side wall
continues its upward movement,

the pressing machine 1s provided with presses, each
equipped with a support for a removable plate suitable
for receiving a stack of layers of constituents of the
orinding wheel, and with a cam surface over which
there travel rollers, each interlocked with a support to
raise the support for the purpose of evacuation of the
orinding wheel and of reloading of the removable plate
on the assembly line.

According to another version of the 1invention, the dispo-
sition of the pressing elements can be inverted, with the
removable plate situated above the mold. In this version, the
stack to be pressed on the mold bottom, the mold bottom and
the mold then are actuated until the side walls of the mold
come 1nto contact with the lower face of the plate 1n order
to close the mold, and allow the pressing operation to begin.

The 1invention also relates to a grinding wheel of the thin
orinding wheel type provided with an abrasive product and
made by the process defined heremabove, characterized 1n
that 1t comprises at least one reinforcing layer perforated
with holes 1n which there 1s distributed a part of the abrasive
product formed from abrasive grains.

The grinding wheel can also have one or more of the
following characteristics:

it 1s provided with a central ring,

it 1s provided with at least one layer of abrasive product,
and each layer of abrasive product 1s sandwiched
between two reinforcing layers,

its thickness 1s less than or equal to 2 mm, or even less
than or equal to 1 mm.
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The mnvention also relates to a factory or factory section
for production of grinding wheels, especially of the thin
orinding wheel type, provided with an abrasive product,
wherein the factory or the factory section 1s divided into at
least two zones, one zone being designed for the production
of blanks constituted at least from abrasive grains and grains
from the zone of final production of the grinding wheels.
This installation 1s particularly advantageous, because the
abrasive grains cannot be dispersed in the zone of final
production of the grinding wheels, thus making it possible to
obtain clean rooms and also to prolong the useful life of the
machines greatly by avoiding the abrasion or the malfunc-
fions associated with abrasive grains, which are usually
spread through the entire grinding-wheel production shop. It
1s possible 1n particular to achieve large economies, because
alr conditioning or precise temperature control of the final
production zone 1s then unnecessary, since a blank has
orcater thermal stability than the abrasive grains coated by
a binder.

Other characteristics and advantages of the invention will
become evident from the description hereinaiter of a process
and an 1nstallation according to this invention and of an
obtained grinding wheel, given by way of non-limitative
example and illustrated by the attached drawings, wherein:

FIG. 1 1s a schematic top view of a blank-making machine
suitable for use within the scope of the invention,

FIG. 2 1s a schematic top view of an assembly line with
which there 1s associated a pressing machine for production
of abrasive grinding wheels from blanks made by the
machine of FIG. 1,

FIG. 3 1s a schematic section through a vertical plane of
part of a press with which the pressing machine shown
schematically in FIG. 2 1s equipped,

FIGS. 4 to 6 are schematic sections through a vertical
plane of elements of the press, part of which 1s shown
schematically in FIG. 3, for facilitating evacuation of the
orinding wheels after pressing and reloading of the assembly
line, and

FIG. 7 1s a schematic top view of an installation for
production of abrasive grinding wheels which 1s suitable 1n
particular for the version of the process according to the
invention 1in which blank A comprises at least one layer of
constituent without abrasive grains.

According to the invention, the production of an abrasive
orinding wheel does not comprise the stage which consists
of pouring a pulverulent abrasive product formed from
abrasive grains onto a so-called “fabric” reinforcing layer,
but instead comprises a stage which consists of making,
from such abrasive grains provided with a coating consti-
tuted by a binder, an abrasive blank that can be used as a
constituent layer 1n the production of the grinding wheel; to
this end, 1t 1s possible, for example, to superpose this blank
on a classical reinforcing layer, which itself 1s superposed on
a so-called “paper” layer, and to cover i1t with a second
reinforcing layer which 1n turn 1s covered by a “paper” layer
to constitute a so-called “monolayer” grinding wheel (or in
other words one with a single abrasive layer), for the
purpose of constituting a multilayer grinding wheel, it 1s also
possible to superpose on a reinforcing layer a blank and a
new reinforcing layer as many times as 1s necessary to obtain
the desired characteristics.

Blank-making machine 1 illustrated by the diagram of
FIG. 1 1s provided with a stepping production carousel 10 of
general circular shape, which 1s provided here with four
sectors equipped with molds, and with specialized fixed
working stations for respectively performing the different
production tasks or operations on the contents of the molds
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when these pass opposite them; thus a plurality of blanks can
be undergoing production simultaneously on table 10. It 1s
also provided with a storage carousel 11, on which the
blanks made on table 10 are aligned and/or stacked before
being taken for transfer to an assembly line.

The stations with which machie 1 1s equipped are an
abrasive-pouring station 12, a station 13 for leveling by
skimming, a pressing station 14, a blank-discharge station
15 and a table-cleaning station 16.

The molds, which have general cylindrical shape, com-
prise a side wall 17, in the interior of which there 1s mounted
a sliding bottom 18 designed to slide in vertical direction and
equipped with a central core 19.

Abrasive-pouring station 12 1s equipped at its upper part
with a reservoir 121 of abrasive product constituted from
abrasive grains provided with a coating constituted by a
binder; at its lower part, the pouring station has a closable
slit in order that the product can be poured into the mold
when this 1s positioned under the slit, the mold bottom being,
positioned 1n the side wall at a depth greater than the
thickness desired for the blank.

Since a slight excess of abrasive product 1s poured 1in,
leveling station 13 skims the product flush with side wall 17
of the mold.

Pressing station 14 compresses the product by means of a
force on the order of several metric tons (or tens of thou-
sands of newtons), thus forming blank A, which 1s scheduled
to be introduced mto the assembly line, to be described
hereinafter.

Discharge station 15 transfers blanks A from production
table 10 to storage table 11.

Cleaning station 16 cleans the sector of table 10 that
passes opposite 1t, downstream from the discharge station.

Thus, 1n the present case in which each of the four sectors
of table 10 1s equipped with a single mold, one mold 1s being
filled, one mold 1s bemng skimmed, one blank 1s being
pressed and one blank 1s being discharged from the produc-
tion table, all simultaneously or quasi-simultaneously.

By virtue of the fact that blanks ready for introduction into
an assembly line are being made, it 1s easier to produce
orinding wheels of different dimensions and, for example, to
switch from “monolayer” grinding wheels to “multilayer”
orinding wheels or even to switch from production of 115
mm grinding wheels to production of 125 mm grinding
wheels and vice versa.

In fact, since the tool assemblies of the stations are not
very complex, they can be changed very quickly in the event
of a production change or breakdown.

In addition, the carousel has relatively small dimensions
(the diameter can be reduced to a value smaller than one
meter), and the molds, which are used exclusively for
making blanks, have light weight (less than 15 kg).

The pressing force to be exerted on the abrasive product
to constitute the blanks one by one 1s relatively moderate, on
the order of several metric tons (or tens, of thousands of
newtons) for about 1 second.

As a result, an output of 1000 blanks per hour can be
achieved easily with a four-mold carousel.

In addition, since the abrasive product 1s present in the
assembly line only in the form of blanks and no longer 1n
pulverulent form, the wear of the assembly line 1n which the
layers of constituents are stacked 1s appreciably reduced.

Assembly line 2 1illustrated by the diagram of FIG. 2 1s
designed for the production of grinding wheels with two
abrasive layers, and therefore with two blanks 1n the present
case.

It 1s provided with an endless conveyor 20, along which
there are distributed specialized fixed working stations for
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respectively performing the different operations of produc-
tion of the grinding wheel proper. This conveyor, carries
plates which are fixed thereto and are configured to receive
removable plates 201, on which the different elements, and
in particular the different layers of constituents of the
orinding wheels, are stacked one on top of the other as the
conveyor rolls along.

More precisely, assembly line 2 1s provided with, 1n
succession, 1n the rolling direction of conveyor 20, a station
21 for laying the central ring, a station 22 for laying the base
“paper”, a station 23 for laying the lower reinforcing layer,
a station 24 for laying the lower blank, a station 25 for laying,
the central reinforcing layer, a station 26 for laying the upper
blank, a station 27 for laying the upper reinforcing layer, a
station 28 for laying the upper “paper”, a heating station 29
and a discharge and reloading station 30.

Each working station designed to superpose a layer of
constituent has available a stock of stacks, each carried on
a removable plate 201, and so a brief interruption of the
operation of one of the stations, due to a breakdown, for
example, does not completely interrupt production of the
orinding wheels, since the working stations situated down-
stream work on their stock and the upstream working
stations can be instructed to build up their stocks. In this
way, therefore, desynchronization of the production opera-
tions 1s advantageously achieved here.

Heating station 29 heats the stacks P, which pass through
it at a temperature of approximately 50 to 80° C., thus
facilitating easy tlow of the abrasive product constituting the
blanks 1nto the holes of the reinforcing layer, such as the
meshes 1n the case of a true fabric or similar material.

Since each station performs a single superposition
operation, the assembly line has a certain modularity and an
increase 1n the number of layers can be achieved by simple
addition of the appropriate number of stations; for example,
to make grinding wheels containing three blanks, it is
sufficient to add one station for laying blanks and one station
for laymng reinforcing layers to the assembly line just
described.

In the case 1n which the reinforcing or “fabric” layers are
delivered lined with the “paper” layer, the two 1mmediately
successive stations, respectively that for laying the “paper”
and that for laying the “fabric” (or vice versa), are replaced
by a single station.

It may be pointed out that the laying stations may be
automated or manual.

Downstream from assembly line 2, the installation 1s
provided with a pressing machine 3, in which the removable
plates exiting heating station 29 together with their contents
are transferred via discharge and reloading station 30;
alternatively, this pressing machine could be made a part of
the assembly line.

Pressing machine 3 1s provided with a carousel of general
circular shape provided with, for example, six sectors
equipped with 1dentical jack-operated presses moving suc-
cessively to a plate-receiving position. As each removable
plate arrives at discharge and reloading station 30 with its
stack, 1t 1s transferred to the jack-operated press which for
the moment 1s located at this position and which, while
confinuing 1ts circular path, presses the hot stack present on
the plate then interrupts the pressing action such that, at an
evacuation position, the grinding wheel formed as a result of
pressing of the stack 1s evacuated while still hot from the
press via an evacuation station, and removable plate 201 1s
transterred via discharge and reloading station 30 back to
conveyor 20. As a result of pressing, the different layers of
constituents become coalesced, part of the abrasive product
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of each blank being distributed 1n the holes of the reinforcing
layers and, after cooling, the grinding wheel assumes its
final structure.

Since the abrasive product was already 1n the form of
blanks, the duration of the pressing stage is relatively short
and, since cach press operates only on one stack, the
pressing force can be kept at a relatively moderate value (on
the order of 20 metric tons, or in other words about 2.10° N).

Press 31, part of which is illustrated schematically in FIG.
3, 1s provided with a movable upper tool assembly com-
prising a pressing mold, which 1s designed to {it from above
around stack P of layers of constituents placed on removable
plate 201 during the pressing operation, and which 1s inter-
locked with a mold support 310 fixed at the end of the piston
of the jack. This mold 1s provided with a bottom 311 and a
side wall 312 mounted slhidingly around the bottom, 1 order
that the pressing force can be applied substantially to bottom
311 of the mold and thus deterioration of side wall 312
thereof can be avoided; preferably, lateral wall 312 1s 1n two
parts, 1n order to be able to change that of the two parts
which 1s intended to be applied against the removable plate,
in the event of deterioration. The mold bottom 1s 1nterlocked
with mold support 310 by at least one spring device which,
in the absence of load, maintains the mold bottom at a
distance from the mold support, and which, when the mold
bottom 1s braced against the stack, becomes compressed to
permit the mold support to be applied against the mold
bottom and to transmit thereto the full pressing force; the
mold side wall 1s imnterlocked 1n the same way with the mold
support, the only difference being that the free end of the
lateral wall 1s retracted (upward) by a few millimeters
relative to that of the bottom, while the distance separating
it from the mold support 1s approximately i1dentical as long
as neither the bottom nor the side wall 1s braced thereagainst,
or 1n other words as long as the springs of their respective
interlocking devices are not compressed.

Thus, during downward extension of the jack, mold
bottom 311 is brought 1nto contact with stack P while side
wall 312 1s not yet 1n contact with removable plate 201. As
mold support 310 continues its travel, the springs become
compressed, the distance between the mold support and the
mold bottom begins to decrease and, after a closing move-
ment of several millimeters, the mold side wall itself comes
into contact with removable plate 201; since mold support
310 1s still continuing 1ts travel, it comes into contact with
mold bottom 311, and the pressing force i1s then applied to
stack P while the mold support 1s not yet in contact with side
wall 312 which, being 1n contact 1tself with removable plate
201, prevents any lateral spreading of the layers of stack P.
After the desired time 1nterval, the jack is retracted upward
and mold support 310 moves upward, thus causing mold
side wall 312 to begin moving back upward while mold
bottom 311 1s still applied against stack P, after which 1t
moves upward 1n turn while the side wall 1s continuing its
upward movement.

Since most of the movable components are 1n the upper
part of the press, the risks of deterioration due to abrasive
orains that have been accidentally detached from the grind-
ing wheel are reduced.

With view to facilitating evacuation of the grinding
wheels from the pressing machine and of reloading the
assembly line with removable plates 201, which are
threaded onto a spindle 315 carried by the table of the
pressing machine and which extend across support 314, the
pressing machine 1s provided at its lower part with a cam
surface 316 on which there travels a roller iterlocked by a
strut structure with support 314 of removable plate 201
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(FIGS. 4 to 6). Cam surface 316 has three levels. The lowest
level of the cam surface corresponds to the pressing stage.
When the roller reaches the intermediate level, support 314
becomes detached from the table of the pressing machine
and, since the grinding wheel 1s at a level higher than the free
end of spindle 315, 1t can be pushed sideways toward an
evacuation conveyor; when the roller, in continuing 1ts path
over cam surface 316, reaches the highest level thereof,
support 314 1s separated even more from the table, and
removable plate 201 1tself reaches a level higher than the
free end of spindle 315 and thus can be transferred once
again onto the assembly line for the purpose of receiving a
new ring and a new stack of layers of constituents.

The grinding wheels discharged from pressing machine
31 are then transferred in known manner into another
heating station, where they are subjected to hot curing before
being stocked for the purpose of delivery.

This installation permits riot only the production of flat
orinding wheels as 1in the example described hereinabove but
also the production of grinding wheels with offset hub.

Some or all of the transfer operations, especially between
blank-making machine 1 and assembly line 2, 1n the stations
of the assembly line or between the assembly line and
pressing machine 3, may be manual.

It also results from the design of the installation just
described that 1ts reliability 1s greatly superior to that of the
known 1nstallations; in addition, the space requirement of
the 1nstallation 1s relatively small and, for the production of
about one thousand grinding wheels per hour, for example,
the footprint of the installation remains smaller than one
hundred square meters.

By virtue of the modularity of the installation, 1t 1s
possible to change the type of grinding wheel 1n about fifty
minutes and the grinding-wheel diameter 1n about thirty
minutes.

Similarly, it 1s possible to associate a plurality of blank-
making machines with the assembly line 1n such a way that
possible faults can be remedied quickly, or to provide blanks
at two or more blank-laying stations in the case of produc-
fion of multilayer grinding wheels or to prepare for the
production, which can be linked together very quickly, of a
second type of grinding wheel.

The production line 1llustrated in the diagram of FIG. 7 1s
designed for the production of monolayer grinding wheels
from a blank A comprising one remforcing layer.

It 1s provided with a production carousel 700, which turns
in the direction of arrow F and 1s divided into a plurality of
sectors 100, 200, 300, 400, 500, 600, cach sector comprising
a position X and a position Y, corresponding to a working
station where the following operations are performed con-
secutively in the direction or rotation of arrow F and can take

place simultaneously 1n time:

sector 100 comprises a machine 150 for depositing and
leveling abrasive grains coated with a binder to fill a
mold 170 situated at a position X, and a means 160 for
orasping and depositing a protective layer 1n order to
deposit the said layer at a position Y,

sector 200 comprises a means for grasping and depositing,
a remnforcing sheet above the abrasive grains in mold
170 situated at a position X and another reinforcing,
layer on the protective layer deposited beforehand at a
position Y. On the figure, this operation 1s handled, for
example, by an operator 250,

sector 300 comprises a pressing machine 350 designed to

compress the layers of constituent contained in mold
170 1n order to form a blank A,

sector 400 comprises means 450 for seizing blank A from
position X and superposing 1t on the layers of constitu-
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ent disposed beforehand at position Y in order to
constitute a stack P,

sector 500 comprises a pressing machine 550 for com-
pressing stack P situated at position Y and thus forming,
a grinding wheel,

sector 600 comprises means 650 for evacuation of the

orinding wheel.

It must be noted that a press 31 of the type of that
described 1 FIG. 3 can be used and can correspond to
pressing machine 550 of sector 500.

It 1s also possible advantageously to use a press of this
type with plate 0.201 situated above mold 31 and to deposit
stack P on mold bottom 311, after which mold rim 312 1s
brought 1nto contact with plate 201 and pressing can be
performed.

It 1s possible to dispose a plurality of positions of type X
and Y 1n each segment, 1n order to increase the number of
orinding wheels produced at the same time on carousel 700.
In particular, 1t 1s possible to use removable “cassettes”, on
which there are located one or more positions X and/or Y
and which are disposed on carousel 700.

This system makes 1t possible quickly to change all
positions X and Y of one sector or of all sectors of carousel
700, for the purpose of, for example, changing the dimen-
sion of positions X and Y 1n order to produce grinding
wheels of a different size.

The production line may be manual, semiautomatic or
fully automated.

The constancy of characteristics of the produced grinding
wheels 1s remarkable in terms of regularity of thickness and
unbalance.

What 1s claimed 1s:

1. A process for production of a grinding wheel having a
central ring, the process comprising;:

providing the central ring;
disposing a blank around the ring;

disposing a layer of a constituent superimposed on said
blank; and

compressing the blank and the layer of constituent,
wherein said layer of constituent comprises a protective
sheet, a reinforcing sheet or a combination thereof and
said blank 1s formed by a method comprising:
pouring abrasive grains and a binder directly into a
mold; and
compressing the abrasive grains and the binder,
wherein said blank 1s configured to be manipulated,
se1zed, or moved by hand or by means of a machine.

2. The process according to claim 1, wherein the blank
comprises at least one layer of constituent without abrasive
grains, especlally a reinforcing sheet.

3. The process according to claim 1, wherein pouring the
abrasive grains comprises pouring the abrasive grains coated
with the binder and compressing the abrasive grains com-
prises compressing the abrasive grains coated with the
binder.

4. The process according to claim 1, wherein said com-
pressing 1s accomplished without the application of heat.

5. The process according to claim 1, further comprising:

successively laying layers of constituent including the at
least one blank one on top of the other to form a stack;

heating the stack; and

thereafter compressing the stack.
6. The process according to claim 1, further comprising:

arranging layers 1n the form of stacks along an assembly
line equipped with layer-laying stations;
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providing stocks of stacks at at least certain stations, from
which the stocked stacks are taken one by one to
superpose therecon a new layer of constituent;

and evacuating the stack provided with 1ts new layer from
one station toward the following station.

7. An 1nstallation for making a grinding wheel having a

central ring, comprising:

at least one machine for making blanks from abrasive
oTalns,;

an assembly line equipped with stations disposed in
succession for providing the central ring and superpos-
ing at least one blank obtained from the blank-making
machine and at least another constituent layer to con-
stitute a stack of superposed layers; and

at least one pressing machine for compressing the stack,
the at least one pressing machine having a form of a
pressing station positioned at one of an end of the
assembly line or downstream from the assembly line,
wherein said blanks are formed by pouring abrasive

orains and a binder directly into a mold and compress-
ing the abrasive grains and the binder, and said blanks
are conflgured to be manipulated, seized, or moved by
hand or by means of a machine.

8. The installation according to claim 7, wherein the
blank-making machine 1s provided with a production car-
ousel equipped with molds and specialized working stations
comprising a station for pouring the abrasive grains and
binder, a leveling station, a pressing station, a discharge
station, a cleaning station, and a storage table for storage of
produced blanks.

9. The stallation according to claim 7, wheremn the
assembly line comprises an endless conveyor that carries
fixed plates configured to receive removable plates, each
removable plate configured to receive one of the stacks of
superposed layers.

10. The nstallation according to claim 7, wherein the
assembly line 1s provided with a station for laying rings
followed by several stations for laying layers of constituent
and the heating station.

11. The installation according to claim 7, wherein the
assembly line 1s provided with a at least one station com-
prising a temporary stocking device.

12. An 1installation for production of a grinding wheel
having a central ring, comprising:

a station for filling a mold with abrasive grains and a

binder from which at least one blank 1s formed;

a machine for pressing the abrasive grains and the binder
contained 1n the mold 1n order to form the blank;

an assembly station designed to form a stack of super-
posed layers from at least one blank and at least one
other layer of constituent and to provide the central rind
to the stack of superposed layers;

a pressing machine for compressing the stack and forming

the grinding wheel.

13. The mnstallation according to claim 12, wherein the
stations and machines are disposed around a production
carousel on which at least one mold 1s fixed.

14. The installation according to claim 13, wherein the
production carousel comprises sectors corresponding to
working stations for consecutive operations, and each sector
comprises at least a first position for a mold and at least a
second position on which one or more layers of constituent
of the grinding wheel are configured to be disposed.

15. The installation according to claim 14, wherein the
following consecutive operations are performed:

deposition and leveling of abrasive grains coated with a
binder 1n a mold situated at a first position of a sector,
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especially by means of a tool, and deposition of at least
one layer of component, especially a protective layer, at
a second position of the sector;

deposition of at least one layer of component, especially
a reinforcing sheet, on the abrasive grains in the mold
at the first position, and deposition of at least one layer
of component, especially a protective sheet and/or a
reinforcing sheet, at the second position;

pressing by the pressing machine designed to form at least
one blank from the layers of constituent contained 1n
the at least one mold;

forming a stack, which takes at least one blank from the
first position to lay 1t at the second position and thus
constituting at least one stack formed by the layers of
constituent disposed beforehand in a location and by
the at least one blank;

pressing the stack situated at the location in order to

consolidate a grinding wheel by the pressing machine;
and

evacuation of the grinding wheel.

16. The installation according to claim 7, wherein the
pressing machine comprises a carousel equipped with jack-
operated presses provided with a movable tool assembly, the
jack-operated presses comprising a mold provided with a
bottom and a side wall, the side wall mounted shidingly
around the bottom, the jack-operated presses further com-
prising a mold support fixed to a piston of the jack, inter-
locked by a first spring device to the bottom, and interlocked
by a second spring device to the side wall, whereby during
extension of the jack, the bottom under the influence of the
first spring device and mold support subjects the stack to a
pressing force while the side wall under the influence of the

second spring device and the mold support surrounds the
stack and, during retraction of the jack, an upward move-
ment of the side wall 1s 1nitiated while the bottom 1s still
against the stack and then the upward movement of the
bottom occurs while the side wall continues 1ts upward
movement.

10

15

20

25

30

35

14

17. The nstallation according to claim 7, wherein the
pressing machine 1s provided with presses, each equipped
with a support for a removable plate configured to receive a
stack of layers of constituents of the grinding wheel, and
with a cam surface over which rollers travel, each roller
interlocked with a support to raise the support for evacuation
of the grinding wheel and reloading of the removable plate
on the assembly line.

18. A factory or factory section for production of a
orinding wheel having a central ring, wherein the factory or
the factory section 1s divided into at least first and second
zones, and the first zone 1s configured for production of
blanks constituted from abrasive grains and a binder and the
second zone 1s configured for assembly of at least one blank,
the central ring, and at least one other layer of constituent
without abrasive grains 1n order to form a grinding wheel by
application of pressure.

19. The installation of claim 7, wherein said pressing
machine compresses the stack without an application of
heat.

20. The installation of claim 12, wherein said pressing
machine compresses the stack without applying heat.

21. The factory of claim 18, wherein said application of
pressure 1s performed without applying heat.

22. The 1nstallation of claim 7, wherein the blanks are
formed by pouring the abrasive grains coated with the binder
directly mto the mold and compressing the abrasive grains
coated with the binder.

23. The 1nstallation of claim 12, wherein the station 1s
coniigured to fill the mold with the abrasive grains coated
with the binder and the machine for pressing 1s configured
to press the abrasive grains coated with the binder.

24. The factory of claim 18, wherein the first zone 1is

configured to produce the blanks from the abrasive grains
coated with the binder.
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